intRoDuction
During the past decades, depression treatment has shifted from an approach based on clinical expertise towards an evidence based approach using results from randomized clinical trials (RCTs) on antidepressants and/or psychotherapy [1, 2] . However, for methodogical and ethical reasons, antidepressant efficacy trials (AETs) will always need strict, randomized and placebo-controlled conditions, and use stringent inclusion and exclusion criteria for patient selection. In this way, internal validity is optimized. However, by optimizing internal validity, external validity (generalizability) might be compromised.
Hence, the generalizability of the results from AETs to clinical practice can be questioned [3] [4] [5] [6] [7] . Three studies in the United States examined the eligibility of depressive patients for inclusion in AETs [8] [9] [10] . These reported that only 12-34% of these patients were eligible for AETs. However, these investigations regarded only fee-for-service settings, which may not be generalizable to the European healthcare system. In a European study, the eligibility of volunteers for AETs was also found to be limited: 34% of the patients who volunteered for an AET finally entered the trial [11] . The majority of the volunteers was excluded because of co morbid disorders. Investigators of the STAR*D trial [12] used less stringent inclusion criteria in order to obtain more generalizable results. In their study 22% of the included patients would have been eligible for AETs and had better treatment outcome than noneligible patients [13] . However, the generalizability of STAR*D to routine clinical practice may still be limited, due to exclusion of prior non-responders to the study drugs, and the use of a minimum baseline severity. In addition, the generalizability of STAR*D to non-US health settings is unclear [14] . In the present study, we investigated in routine outpatient-care to what proportion of depressive patients the results of AETs would apply. We chose to limit the AETs to classical RCTs, since in national and international treatment guidelines [15] [16] [17] , classical RCTs are considered the most robust evidence for efficacy. We do, however, expect that in the near future the results from more pragmatic trials like STAR*D and GENDEP [12, 18] will influence guidelines. We applied the most frequently used inclusion and exclusion criteria for classical AETS to a large consecutive series of patients. Comprehensive data on patients' characteristics were available through the extensive Routine Outcome Monitoring (ROM) system. In addition, we investigated whether eligible patients differ from non-eligible patients in treatment outcome.
metHoDs the Dutch mental health care system and treatment steps for major depression
In the Netherlands, health insurance is obligatory for all citizens and regulated by the government. Mental health care is easily accessible and not restricted by the financial means of individual patients. The Dutch mental health care system is organized in a stepped-caremanner and uses evidence based treatment guidelines. Patients with mood complaints visit their general practitioner (GP) first. The treatment guidelines recommended that patients with mild to moderate depression should be treated with psychotherapy of pharmacotherapy, based on the patient's preferences [17] . Patients with severe depression should preferably start a pharmacotherapy. Rating of severity is based on clinical judgment. Reasons to refer patients to a regional mental health provider (RMHP) are a preference of patients for psychotherapy (not provided by GPs), more severe, recurrent or refractory depression or the presence of co morbid psychiatric or somatic disorders. After baseline assessment and a clinical interview at our RMHP, patients were offered treatment steps as recommended by the guidelines. Patients suffering from moderate to severe major depression could choose between psychotherapy and antidepressants. For severe depression antidepressants were the first choice. When patients were already on antidepressants the dose was optimized or patients were offered to switch to another antidepressant or start psychotherapy.
Routine outcome monitoring
In 2002, the RMHP Rivierduinen (service area with 1.1 million inhabitants), in collaboration with the University Medical Hospital Leiden, implemented ROM and evidence based, stepped care protocols. In ROM, all patients referred to the RMHP for treatment of a mood, anxiety or somatoform disorder have an extensive baseline assessment. Treatment progress is then assessed at three to four monthly intervals and before starting a new treatment step. The baseline assessment comprises a standardized diagnostic interview (MiniInternational Neuropsychiatric Interview Plus [19] ), the collection of sociodemographic and socioeconomic data, the administration of disease specific severity-scales, and general measures of health. For a more extensive description of ROM we refer to the design paper [20] .
Patients
To examine the eligibility of depressive outpatients for AETS, we included all outpatients with a DSM-IV diagnosis of a current major depressive disorder as established by the MiniInternational Neuropsychiatric Interview (MINIplus) [19] , who sought treatment at the RMHP Rivierduinen from January 2002 until January 2007. The MINIplus does not yield a hierarchy in primary disorder and co morbid disorders. We included all patients with a major depressive disorder, regardless of the fact whether depression was the primary diagnosis as determined by the treating clinician or a so-called co morbid disorder. We decided to do so since primary clinical diagnosis is a concept often used in clinical practice but not well defined in literature and is depending heavily on the personal expertise of the individual clinicians. Including patients based on primary clinical diagnosis of depressive disorder only would have led to selection bias and results in a less well defined sample. Since the presence of a primary clinical diagnosis of depression might influence treatment outcome, we controlled for it in the analyses on the influence of eligibility on treatment outcome.
In order to examine the influence of eligibility to AETs on treatment outcome, we selected all patients in our sample with at least one follow up assessment in ROM (follow-up group). The treatment outcome of the first treatment step was explored in this project. We examined possible selection bias by comparing the patient characteristics of the followup group and the lost-to-follow-up group. We conducted an extensive chart review in the follow-up group in order to obtain information on primary clinical diagnosis and treatment modality. In order to allow comparison with classical AETs, we defined treatment outcome in the same dichotomous variables used in AETs:
1. Proportion of responders: 50% reduction of the baseline score on the Montgomery Asberg Depression Rating Scale (MADRS) [21] . 
commonly used exclusion criteria for Antidepressant efficacy trials
In an extensive review of the literature Zimmerman and co-workers identified exclusion criteria that where consistently used in AETs published between 1994 and 1999 in the topfive Impact Ranking journals in the US [9, 22] . We expanded this search by inclusion of AETs published between 1994 and 2007, not only in the aforementioned journals, but also in the remaining journals of the top-ten Impact Ranking psychiatric journals of 2005. With our expanded search, we obtained 17 additional articles on AETs [1, [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] 37, 38] . No additional exclusion criteria for AETs were identified. The commonly used exclusion criteria, identified by Zimmerman and co-workers [9] are listed below, together with the operationalisations for our sample.
History of DSM-IV manic or hypomanic episodes
At least one (hypo) manic episode on the MINIplus.
Experiencing psychotic features during the current episode of depression
Diagnosis of a current depression with psychotic features on the MINIplus.
Significant risk of suicide
In our sample, suicidality was assessed with the corresponding item on the MADRS item 8. Patients with a score of 3 or higher were considered to meet this exclusion-criterion.
The item is a Likert-scale from 0-6: 0 Enjoys life, takes it as it is.
2 Tired of life, only transient suicidal thoughts.
4 Probably better off dead. Suicidal thoughts often occur and suicide is considered to be a possible solution. No specific plans.
6 Explicit plans to commit suicide. Active preparation of suicide.
Alcohol or drug abuse or dependency within the last six months
Diagnosis of current abuse or dependence on drugs or alcohol on the MINIplus.
Mild depression, as determined by low baseline score on the Hamilton depression-scale
The most commonly used threshold for inclusion in an efficacy trial is a minimum score of 18 (HAMD 17 items) or a minimum score of 20 (HAMD 21 items) on the Hamilton depression scale [10, 39] . Because in our setting the MADRS is used to asses depression severity, an equivalent of the HAMD score was computed using three previously developed regression equations based on three trials that compared the MADRS and the HAMD17 in outpatients Mittmann et al. [40] (A); Hawley et al., [41] (B) and Zimmerman et al. (C) [42] . Since the Item Response Theory (IRT) has recently been proven to be a probably more reliable method of conversion of the MADRS into the HAMD17 as well [43, 44] , we also used the IRT method to compute proportions of patients not meeting the criterion of minimum baseline severity. 
Presence of underlying dysthymic disorder
Diagnosis of dysthymic disorder on the MINIplus.
Illness duration of less than 4 weeks or more than 2 years
Duration of less than 4 weeks or more than 2 years of the current episode is an exclusion criterion for antidepressant efficacy trials. Unfortunately, in our sample no reliable information on the duration of the current episode of the major depression was available.
Therefore, we could not use this exclusion criterion in our analysis.
Presence of co morbid non-depressive, non-substance use Axis I disorders
Diagnosis of anxiety disorder, somatoform disorder, eating disorder, or attention deficit hyperactivity disorder on the MINIplus.
Presence of borderline personality disorder
In our setting, the Dimensional Assessment of Personality Pathology, short Dutch version DAPP-SF [45, 46] was used as a screening instrument for personality-pathology.
Stringent and less stringent cut-off scores were used to identify patients with a possible personality disorder within a population suffering from mood-, anxiety-, and somatoform disorders [46] . Quartiles (low score-intermediate low-intermediate high-high score)
were computed for the patients in our sample on (weighted) scores for the dimensions Emotional Dysregulation, Dissocial Behavior and Inhibition. The scores were weighted by the factor loadings derived from research on psychometrics of the DAPP-SF [46] .
In our sample, patients with a cut-off of 3.7 and a "high score" on all three dimensions were considered to meet the exclusion-criterion of borderline personality according to "stringent criteria". Patients with a cut-off of 2.6 and a "high score" on all three dimensions were considered to meet the exclusion-criterion of borderline personality disorder according to "less stringent criteria".
statistical analysis
For each exclusion criterion, we determined the percentage of patients that met the criterion. For the DAPP-SF quartiles were computed for (weighted) scores. The scores were weighted by the factor loadings derived from research on psychometrics of the DAPP-SF [20] . In our sample, there were missing values for the MADRS (n=103) and the DAPP-SF (n= 415). Comparison of complete cases and cases with missing data showed differences on many variables. Therefore it is likely that the missing data were not missing-completelyat-random (MCAR). Complete case analysis is likely to yield biased estimates [47] . Therefore, the MICE (multivariate imputation by chained equations [48] 
Application of commonly used exclusion criteria for Aets

Bipolarity and Psychotic Features
A total of 25 of the 1653 patients (1.5%) had at least one (hypo) manic episode (current or history). 31 patients suffered from a depression with psychotic features (1.9%). There was no overlap between these two groups. Following the approach by Zimmerman and colleagues [9, 49] , we excluded these 56 patients (3.4%) from further analysis. The other exclusion criteria were examined on the remaining 1597 patients.
Suicidality
Of the 1597 patients 241 patients (15.1%) would have been excluded from AETs because of suicide risk.
Alcohol or drug abuse/dependence
142 of the 1597 patients (8.9%) met the exclusion-criterion of current abuse/dependence on drugs or alcohol.
Severity of the depression at baseline
According to the first regression equation ( 
Co morbid Dysthymic Disorder
136 of the 1597 patients (8.5%) met the exclusion-criterion for a co morbid dysthymic disorder.
Other co morbid Axis I disorders
1003 of the 1597 patients (62.8 %) had co morbid diagnoses on Axis I according to the MINIplus. 730 patients (45.7%) had at least one anxiety disorder.180 patients (11.3%) had at least one somatoform disorder. Another 32 patients (2.0%) had other co morbid disorders.
Personality Pathology
31.6-61.6% of the 1597 patients in our sample may have had some form of personality pathology according to the DAPP-SF. Within this group, the estimated percentage of patients suffering from a borderline personality disorder ranges from 3 patients (0.2%, stringent criteria) to 112 patients (7.0%, less stringent criteria).
Percentage of patients eligible for Antidepressant efficacy trials and comparison with previous research
Finally, the sample of 1653 depressed outpatients was filtered by stepwise application of the exclusion criteria. Only 17.0%-24.5% of our patients would have been eligible for AETs.
Stepwise application of the exclusion criteria is described in figure 1. 
Follow-up group
From the 1653 patients suffering from major depression, 46% (n=774) had a follow-up assessment. Extensive chart-review was done for those 774 patients. 148 patients had to be excluded from further follow-up analysis due to suspected bipolarity/psychotic features, admission to an inpatient-clinic during follow-up, remission on the MADRS at baseline or a time-span between baseline and follow-up assessment which we considered either to be too short or too long to provide reliable information. Finally, 626 patients were selected for follow-up analysis. In 4% of the 626 patients, information on primary clinical diagnosis for was missing. Patient selection is described in figure 2 .
patients with major depression at baseline n=1653
follow-up assessment n=774
follow-up population: n=626
Lost-to follow up n=879
Excluded from follow-up analyses: n=148 psychotic features on MINIplus: n=7 bipolar disorder on MINIplus: n=12
Admission to clinic during follow-up: n=43
Clinical suspiscion bipolarity or psychotic features n=23
Older than 65: n=1
Time between baseline and follow-up assesment <4 weeks or >52 weeks: n=47 MADRS≤10 at baseline: n=15 In chart review, we identified that 54% of the selected patients in the follow-up group 
Lost to follow-up analysis
The follow-up group and the lost-to-follow-up group did not differ on most exclusion criteria.
The follow-up group only differed from the lost-to-follow-up group in larger proportions of patients with a generalized anxiety disorder (7.3% vs. 4.6%, X²=5.08, df1, p=0.02) and depression with psychotic features (0.9% vs. 2.7%, X²=7.42, df1, p=0.01). Based on these results, selection bias was considered to be very small.
influence of eligibility on treatment outcome
In the follow-up group, 28% of the patients met the criteria for response and 21% of the patients met the criteria for remission. There were no significant differences in responsepercentages between the patients who would have been eligible for AETs (25%) and those who were not (28%), X²=0.26, df1, p=0.61. Remission percentages did not differ either: 16% (eligible patients) vs. 23 % (non-eligible patients), X²=1.80, df1, p=0.18. The influence of patient features commonly used as exclusion criteria on response and remission was examined in multivariate regression models. The following variables were entered as covariates in a multivariate regression model: risk of suicide; minimum baseline severity of depression; co morbid substance dependency/abuse; co morbid dysthymia, co morbid anxiety disorder, co morbid somatoform disorder, other co morbid Axis I disorders.
"Primary clinical diagnosis" and "treatment modality" were entered in the model as possible confounders. Overall, the explained variance (R-square) was very low for remission (4.1%) and response (1.4%). Only "the criterion of minimum baseline severity" contributed to remission (OR 2.0, CI 1.3-3.1). None of the exclusion criteria contributed significantly to response. The influence of "eligibility for AETs", which we defined as "not meeting any of the exclusion criteria", was investigated in a separate model and did not contribute significantly to response (OR 0.90, CI 0.5-1.8) nor remission (OR 1.0, CI 0.5-2.0).
Discussion
We evaluated the eligibility for inclusion in AETs in 1653 outpatients with a major depressive disorder in a Dutch general psychiatric outpatient setting. We followed a model developed for the consistency of exclusion criteria used in AETs [9, 22] . We found that the majority of patients in our sample (75%) did not meet the inclusion criteria. The most common criteria for inclusion that would not have been met were "minimum baseline severity of 18 on the Hamilton rating scale" and "no co morbid Axis I disorder". In addition, we examined the influence of eligibility on treatment outcome. The influence of exclusion criteria on response and remission appears to be small. Only the exclusion of mild depression contributed to improvement of treatment outcome in our sample. Exclusion of less severely depressed patients from the analyses resulted in better treatment outcome. Milder depression is highly prevalent in daily practice and more research into treatment effectiveness in milder depression is warranted.
comparison with previous research: eligibility for Aets
Our findings are in line with those of previous research [8, 11, 13, 49] . The percentage of patients eligible for participation in AETs in our study was higher than in earlier research but similar to the latest report on eligibility in the STAR*D trial [13] . An explanation for the larger proportion of eligible patients in our sample might be the fact that the percentage of patients meeting the criterion of minimum baseline severity was larger in our sample. This might be due to the way in which the Dutch health care system is organized. First, there is no (financially) limited access to mental health care. Poor socioeconomic status has been shown to be associated with more severe pathology and co morbidity [50] . Therefore, we expected a higher percentage of patients with more severe depression in our sample. We also expected higher percentages of co morbid Axis I disorders, but the prevalence of co morbidity was similar to previous research. Another explanation for the higher percentage of patients that met the criteria for baseline severity is the role of the GP as 'gate keeper' in Dutch health care. Still, a considerable part of our patients did not meet the criteria for minimum baseline severity (27-42%).We found lower percentages of bipolarity / psychotic features and borderline personality disorders in our sample. In our RMHP those patients are often directly (preceding ROM baseline assessment) referred to specialized teams, which might explain the low prevalence in our sample.
comparison with previous research: influence of eligibility on treatment outcome
In contrast to the recent STAR*D report [13] , we found no differences in treatment outcome between eligible and non-eligible patients. Together with the marginal explained variance that we found in our model, this suggests that other patient features are more associated with treatment outcome than eligibility for AETs. Many patients, either eligible or not, would not be willing or able to participate in AETs. Participants might differ from non-participants in: sociodemographic/socioeconomic status, motivation/adherence to treatment and the interaction between clinician and patients. This might also partially explain the differences between our results and the ones found in the STAR*D report [13] . In the STAR*D trial, much effort has been undertaken to improve adherence to treatment and to motivate the participating patients and clinicians [12] . It is possible that by "controlling" for these aspects an association between eligibility and treatment outcome can be detected. Unfortunately, the magnitude of the influence of eligibility on treatment outcome is not reported in the STAR*D report and therefore not available for comparison.
Treatment outcome in our study was less favorable than the outcomes typically found in classical AETs and also less favorable than the outcome in STAR*D. A thorough comparison and exploration of differences between the outcomes in RCTs, in more pragmatic trials like STAR*D, and in our ROM project will be important for daily practice. We are currently performing such a comparison and exploration.
strengths
The use of Routine Outcome Monitoring in daily mental health care provided comprehensive data on a large number of patients As the only restriction for participation is sufficient language competence and ability to complete computerized or written questionnaires, the results of this type of data collection are very representative of and generalizable to 'real-life' psychiatric practice. Furthermore, we consider the fact that the Dutch health care system provides unrestricted access to mental health care as a strong quality of this research. It diminishes the possibility of selection bias even further.
Limitations
There was a considerable loss to follow-up in our study. In 22% of the lost to follow-up, patients dropped out of treatment directly after baseline assessment and in 38% of the lost to follow-up, patients stayed in treatment, but we had no information on their treatment course. The major reasons for drop-out are unclear; patients might have recovered, were perhaps unsatisfied with the offered treatment or treatment results, or had poor compliance. As 38% of the lost-to-follow-up patients remained in treatment, loss to followup may also have resulted from factors hampering the ROM follow-up assessments, such as administrative issues or a reduced adherence of clinicians to the ROM methodology. A large loss to follow up might be a problem in all studies with a more naturalistic design. For example, STAR*D had reached a loss-to-follow-up of 48% in step II of the study. Of the 4790 patients who were screened at baseline, 12% was not willing to participate; 3% did not meet inclusion criteria; 8% had an HAMD <14 or no data on the HAMD; and 25% left the study [12] . Although we had a considerable loss to follow-up, the follow-up group was very similar to the lost-to-follow-up group with respect to criteria for eligibility. We therefore expect the influence of the loss to follow-up on our results to be small.
The absence of information on illness duration is another limitation of this study. Although we expect not to have included patients with illness duration shorter than four weeks as most patients are seen several times by their GP before referral, it is however possible that patients were depressed for more than 2 years. This might have lead to an overestimation of the amount of eligible patients. Furthermore, a possible suboptimal diagnostic assessment of borderline personality disorder the fact that we had no information on physical health
